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DETAILED ACTION 
Specification 

1. The abstract is objected to for exceeding the range of 50 to 150 words. See 37 CFR 
1.72(b) andMPEP § 608.01(b). 

Applicant is reminded of the proper language and format for an abstract of the disclosure. 

The abstract should be in narrative form and generally limited to a single paragraph on a 
separate sheet within the range of 50 to 150 words. It is important that the abstract not exceed 
150 words in length since the space provided for the abstract on the computer tape used by the 
printer is limited. The form and legal phraseology often used in patent claims, such as "means" 
and "said," should be avoided. The abstract should describe the disclosure sufficiently to assist 
readers in deciding whether there is a need for consulting the full patent text for details. 

The language should be clear and concise and should not repeat information given in the 
title. It should avoid using phrases which can be implied, such as, "The disclosure concems," 
"The disclosure defined by this invention," "The disclosure describes," etc. 

2. The specification is objected to for using the term "Patent document 1" on page 2 to 
incorporate by reference: JP 2003 -260902 A. A preferred format would appear as, for example, 
"In unexamined application JP 2003-260902 A". 

3. The disclosure is objected to because of the following informalities: 

a. P5. L5 - sides is misspelled as "side"; 

b. P6, LI - "to" should be placed between "subjected" and "one"; 
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c. P7, L7 - there is an extra period mark. 

Appropriate correction is required. 

4. The lengthy specification has not been checked to the extent necessary to determine the 
presence of all possible minor errors. Applicant's cooperation is requested in correcting any 
errors of which applicant may become aware in the specification. 

Claim Objections 

5. Claim 5 is objected to because of the following informalities: "sides" is misspelled as 
"side". Appropriate correction is required. 



Claim Rejections - 35 USC § 112 

6. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

7. Claims 23-24 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. The term "high" in claim 23 is a relative term which renders the claim indefinite. 
The term "high" is not defined by the claim, the specification does not provide a standard for 
ascertaining the requisite degree, and one of ordinary skill in the art would not be reasonably 
apprised of the scope of the invention. Therefore there is no standard by which the sliding 
properties may be considered to be high. 
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Claim Rejections - 35 USC §102 

8. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the mvention was patented or described in a printed publication in this or a foreign country or in pubhc use or on 
sale in this country, more than one year prior to the date of apphcation for patent in the United States. 

9. Claims 1, 3, 4, 10, 13, 14 & 21 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Sadatomo, JP2-1 13123. Sadatomo shows in Figs. 1-7 a shaft coupling comprising two axially 
opposed rotary members (2 & 4) having rotation axes (2' & 4') that can be positioned so as to be 
parallel to and not aligned with each other, said rotary members having axially opposed surfaces 
(6 & 8) axially facing each other, each of said axially opposed surfaces being formed with a 
plurality of guide grooves (7a-7d & 9a-9d) each axially facing and extending perpendicular to 
one of the guide grooves formed in the other of said axially opposed surfaces, rolling elements 
(12a-12d) each disposed between a pair of axially facing guide grooves at a portion where the 
pair of axially facing guide grooves cross each other so as to roll while being guided by the pair 
of axially facing guide grooves, and a retainer (10) for restricting movements of said rolling 
elements in a radial direction of said rotary members, whereby power is transmitted between said 
rotary members through said rolling elements. 

Claim 3: Sadatomo shows in Fig. 2 each of said guide grooves (7a-7d & 9a-9d) extends 
in a straight line in a longitudinal direction thereof. 

Claim 4: Sadatomo shows in Figs. 2-4 each of said guide grooves (7a-7d & 9a-9d) 
extends at an angle of 45 degrees with respect to a radial direction of said rotary members 
(2 & 4). 
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Claim 10: Sadatomo shows in Figs. 1, 5, 6 & 7 said retainer (10) has flat contact surfaces 
which contact the respective rolling elements (12a-12d). 

Claim 13: Sadatomo shows in Figs. 7-8 an axial restrictor (12a"-12d") for restricting the 
axial distance between said rotary members within a predetermined range. 
Claim 14: Sadatomo shows in Figs. 7-8 said axial restrictor (12a"-12d") comprises two 
restrictor members (17 & 19) each provided on a surface of one of said rotary members 
(2 & 4) that is opposite to the axially facing surface of said one of said rotary members 
and sandwiching said rotary members. 

Claim 21 : Sadatomo shows in Figs. 7 & 8 said restrictor members (17 & 19) are fixed in 
position such that the distance therebetween is constant. 



Claim Rejections - 35 USC §103 

10. The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

1 1 . Claims 2, 1 1 & 15 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Sadatomo as applied to claims 1 & 14 above, in view of Tajima et al. US 2002/0068639 
(Tajima). Sadatomo shows in Figs. 1 & 5-8: said rotary members (17 &, 19), said rolling 
elements (inherently) and said retainer (10) are made of a metallic material but does not 



expressly disclose surfaces that are subjected to hardening treatment. 
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Tajima teaches a surface-hardened layer to improve durability (][ [0198] & [0203] - 
[0205]). At the time of the invention, it would have been obvious to one having ordinary skill in 
the art to provide the rotary members, rolling elements, and retainer with surfaces that are 
subjected to hardening treatment to improve these elements with increased durability. 

Claim 1 1 : Tajima, in modifying Sadatomo, teaches (T| [0198]) surfaces of said guide 
grooves that are brought into contact with said rolling elements, surfaces of said rolling 
elements and/or surfaces of said retainer that are brought into contact with said rolling 
elements are subjected to surface heat treatment. The reduction of the friction coefficient 
of these surfaces is merely intended use. 

Claim 15: Sadatomo does not expressly disclose where the surfaces of said rotary 
members (2 & 4) that are brought into said restrictor members (17 & 19) and/or surfaces 
of said restrictor members that are brought into contact with said rotary members are 
subjected to one or a plurality of surface treatments selected from dry plating, wet 
plating, melting treatment, flame spraying, ion implantation, sulfidization, chemical 
conversion, surface heat freatment and shot peening to reduce the fiiction coefficient of 
these surfaces. However, it would be obvious to provide a surface treatment for the same 
reason as that noted above. 

12. Claims 5-9 are rejected under 35 U.S.C. 103(a) as being unpatentable over Sadatomo as 
applied to claims 1 & 4 above, in view of Bilz et al. US 6,497,622 (Bilz). Sadatomo shows in 
Figs. 1 & 5 said rolling elements are spherical members. Sadatomo does not expressly disclose 
each of said guide grooves has a plurality of surfaces that simultaneously contact the 
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corresponding rolling element from both sides of the guide groove with respect to the width 
direction of the guide groove. 

Bilz teaches guide grooves having a plurality of surfaces (Figs. 7-18) that simultaneously 
contact the corresponding rolling element from both sides of the guide groove with respect to the 
width direction of the guide groove in order to keep the inner friction low and accelerate the 
running-in phase (Col. 2, L30-35). At the time of the invention, it would have been obvious to 
replace the groove shape of Sadatomo with those of Bilz to improve the grooves with lower inner 
friction and an accelerated running-in phase. 

Claim 6: Bilz, in modifying Sadatomo, shows in Fig. 18 each of said plurality of surfaces 

of each of said guide grooves is a curved surface having a radius of curvature greater than 

the radius of said rolling elements. 

Claim 7: Bilz, in modifying Sadatomo, shows in Fig. 7 each of said plurality of surfaces 
of each of said guide grooves is a flat surface. 

Claim 8: Bilz, in modifying Sadatomo, shows in Fig. 8 each of said guide grooves has a 
portion which does not contact the corresponding rolling element and defines a recess. 
Claim 9: The limitations of this claim have been addressed above. 

13. Claims 12 & 16 are rejected under 35 U.S. C. 103(a) as being unpatentable over 
Sadatomo as applied to claims 1 & 14 above, in view of Hirota et al. US 2003/0106758 (Hirota). 
Sadatomo does not expressly disclose a lubricant is disposed between contact surfaces of said 
guide grooves and said rolling elements and/or between contact surfaces of said retainer and said 
rolling elements. 
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Hirota teaches the use of lubricant to reduce friction and improve durability (T[ [0068]). 
At the time of the invention, it would have been obvious to one having ordinary skill in the art to 
provide the shaft coupling of Sadatomo with the lubricant as taught by Hirota to improve the 
device with reduced friction and increased durability. 

Claim 16: Sadatomo does not expressly disclose a lubricant is disposed between contact 

surfaces of said rotary members and said restrictor members. However, it would be 

obvious to do so for the same reason as that noted above. 

14. Claim 25 is rejected under 35 U.S.C. 103(a) as being unpatentable over Sadatomo in 
view of Hirota as applied to claim 12 above, and further in view of Tajima. Sadatomo does not 
expressly disclose a lubricant is retained in the shaft coupling, the shaft coupling further 
comprising means for preventing entry of foreign matter into the shaft coupling from outside the 
shaft coupling. 

Tajima teaches [01 13]) a means for preventing entry of foreign matter into the shaft 
coupling from the outside of the shaft coupling. At the time of the invention, it would have been 
obvious to one having ordinary skill in the art to provide the shaft coupling of Sadatomo with the 
preventing means as taught by Tajima to improve the device by preventing entry of water or 
foreign matter from the outside and leakage of grease contained inside. It would have been 
obvious to retain lubricant in the shaft coupling for the same reason as that noted above. 
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15. Claim 17 is rejected under 35 U.S.C. 103(a) as being unpatentable over Sadatomo as 
applied to claim 14 above, in view of Frost, US 6,609,454. Sadatomo does not expressly 
disclose a sliding member is disposed between said rotary members and said restrictor members. 

Frost teaches a sliding member (28) made from fluoro-elastomers having a low unit cost 
(Col. 2, L43-67 & Col. 3, L30-50). At the time of the invention, it would have been obvious to 
provide the restrictor members of Sadatomo with the sliding member of Frost to improve the 
sliding of the coupling while maintaining low manufacturing cost. 

16. Claims 18-20 & 22-24 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Sadatomo as applied to claim 14 above, in view of Honda et al. US 6,370,772. Sadatomo 
exemplifies in Figs. 2-4 means for making the distance between said restrictor members variable. 
Sadatomo does not expressly disclose whereby the force with which said rotary members are 
sandwiched between said restrictor members is adjustable. 

Honda teaches (Col. 5, L3-15 & Col. 6, L50-65) restrictor members whereby the force 
with which said rotary members are sandwiched between said restrictor members is adjustable 
(Figs. 3, 4b & 6). At the time of the invention, it would have been obvious to one having 
ordinary skill in the art to provide the restrictor members of Sadatomo with means to adjust the 
sandwiching force of the rotary members as taught by Honda in order to repeatedly and 
reversibly fix the rotary members. 

Claim 19: Honda shows in Fig. 3 said means is a thread coupling means through which 

said restrictor members are threadedly coupled together. 
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Claim 20: Honda shows in Fig. 6 an elastic member (180) biasing each of said restrictor 

members against the axially opposed rotary member, thereby producing the force with 

which said rotary members are sandwiched between said restrictor members. 

Claim 22: Honda, in modifying Sadatomo, teaches in Fig. 6 a coupling member (228) 

extending through guide holes (88, 92) each formed in one of said rotary members, said 

restrictor members being coupled together through said coupling member, and an elastic 

member (180) mounted on an outer peripheral surface of said coupling member and/or 

elastic members each mounted on an inner surface of one of said guide holes. 

Claim 23: Honda discloses said elastic member or elastic members are made of a material 

(Viton Rubber, Col. 6, L50-65) having high sliding properties. 

Claim 24: Honda discloses said elastic member or elastic members are made of a material 
(Viton Rubber, Col. 6, L50-65) comprising a rubber matrix to which a fluorine material is 
added. 



Conclusion 

17. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. Rose (US2343244) discloses a mechanical movement. Hazebrook (US461 1373) 
discloses a method of forming a precision ball track. Peinemann (US6238293) discloses a 
torsional vibration damper with guide paths for coupling elements. Tanaka et al. (US6805082) 
disclose a valve timing adjusting device. 
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18. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to CLIFFORD J. LOUDEN whose telephone number is (571)270- 
5504. The examiner can normally be reached on Monday through Thursday, 8:00AM to 4:00PM 
EST. 

If attempts to reach the examiner by telephone are unsuccessfiil, the examiner's 
supervisor, Daniel P. Stodola can be reached on (571)272-7087. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Elecfronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Greg Binda/ 

Primary Examiner, Art Unit 3679 

/CLIFFORD J LOUDEN/ 
Examiner, Art Unit 3679 
February 18,2009 



